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tion reaches progressively higher levels, can be provided only by
comprehensive general circulation model (GCM) simulations? such studies
are important in the design of monitoring strategies.

5.3.2.2 Initial Selection of Parameters

A program for monitoring and detection of CO2 effects can be developed
on the basis of our expectations of the effects of increasing CC^,
estimates of the accompanying climatic noise, and a schedule of the
expected responses to increased C02. Existing knowledge is adequate
to formulate an initial monitoring strategy that can be revised as our
understanding improves. The first step should be to identify the
climatic parameters whose responses to increased CC^r individually or
in combinations, are likely to be significant. Atmospheric model
studies suggest that likely candidates are the tropospheric and surface
air temperature (which should rise), sea temperature (which should
rise), stratospheric temperature (which should fall), and atmospheric
water vapor or specific humidity (which should increase) . In addition,
the downward flux of infrared radiation at the surface should increase,
while at the top of the atmosphere the spectral distribution of out-
going infrared radiation should shift with respect to the primary C02
emission bands. In the ocean and cryosphere, the amount of snow and
ice in polar regions should decrease over the long term and the global
sea level should rise.

In addition to large-scale responses, GCM climate simulations are
expected to indicate the geographical and seasonal characteristics of
such changes, and their evolution over time, all of which may provide
additional indications. For example, the expected polar warming may
occur principally in winter because of the increase of heat conduction
through thinner sea ice, while soil moisture in midlatitudes may be
reduced in summer (cf., Chapter 3). Other changes whose characteristics
are yet to be definitively shown by climate model simulations may occur
in the meridional circulation and hydrologic cycle.

The statistical significance of changes in individual variables can
be judged against appropriate measures of their natural variability.
Assessment of the significance of changes in some composite index could
be judged similarly.

5.3.2.3 Revision and Application of a Monitoring Strategy

A multiple-effects monitoring strategy for CC^-induced climatic
change can be implemented even though all the information required for
its rigorous design is not available. Using a combination of model
simulations and observational data, at least partial information on the
expected changes and levels of variability can be assembled. As further
information becomes available from both new observations and new model
simulations, additional variables can be included and a revised schedule
or timetable of the effects expected over future years can be prepared.